Apparent translocation of glucose transport activity in rat epididymal adipocytes by insulin-like effects of high pH or hyperosmolarity.
The basal and plus insulin states of glucose transport activity in adipocytes are known to show different responses to changes in the pH or osmolarity of the incubation mixture. When the pH was raised from 7 to 8, the basal glucose transport activity (assessed from the rate of 3-O-methyl-D-glucose uptake) was increased approximately 3-fold while the plus insulin activity remained virtually unaffected. Likewise, when cells were exposed to 300 mM sorbitol, the basal glucose transport activity, but not the plus insulin activity, was considerably increased. In both cases, the change in the transport activity was ATP-dependent and was completed in approximately 60 min. The increase in the cellular glucose transport activity was accompanied, in both cases, by an increase in the glucose transport activity in the plasma membrane fraction and a decrease in the activity in the high-speed pellet fraction. The transport activity in the subcellular fractions was determined after reconstitution into egg lecithin liposomes. Both isotonic buffer at pH 8.0 and hypertonic buffer at pH 7.4 significantly stimulated membrane-bound cAMP phosphodiesterase in adipocytes. It is concluded that the above two experimental conditions may induce insulin-like effects in fat cells and may facilitate translocation of the glucose transport activity from an intracellular site to the plasma membrane.